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Time management is “the ability to use one’s time effectively or productively, especially 
at work” (Oxford Dictionary) and is a jargon used in the business and academic worlds 
to refer to the skills required to complete a task in a certain time frame. For this thesis’ 
title, I borrowed the expression to refer to the animal’s seasonal timing of annual cycle 
stages under changing environmental conditions.
Animals also need to manage time. Certain activities such as breeding, seasonal movements 
and growth depend on the right conditions (food, climate, partners, predators etc.), but 
these may vary in time. Opportunities to optimally allocate these important activities 
change in predictable and unpredictable ways throughout the year and from one year 
to the other. Animals thus need to predict changes in their environment and organise 
their activities accordingly. What happens, then, when climate change interferes with 
this ability to make predictions?
Climate change advances the timing of annual cycle stages, but these shifts may vary 
among stages. This could interfere with the ability of organisms to organise their 
entire annual cycle as it modifies the time available for each stage. To understand this 
intriguing effect, I investigated the causes and consequences of unequal shifts in the 
timing of annual cycle stages. For that, I used a long-distance migratory bird as my 
model species: the European pied flycatcher (Ficedula hypoleuca). Although small, pied 
flycatchers perform a long distance migration from western Africa (where they winter) 
to Europe (where they breed) and back. They stay less than five months in Europe and, 
in this interval, they must fit the important breeding and moult stages, as well as the 
transition between arriving and breeding and the preparation for the next migration. 
Pied flycatchers are, thus, an interesting study species to explore how animals organise 
a complex annual cycle and how the timing of this cycle’s stages is affected by climate 
change.
This thesis is the result of a combination of experimental manipulations in the field, 
laboratory measurements and analyses of long-term data sets. These various methods 
were used to tackle different aspects of seasonal timing. In Chapter 1, I present the 
background theory and discuss the results of my thesis to address the general question: 
what are the effects of climate change on the organisation of the annual cycle? In the remainder 
of the thesis, I present in detail the different studies that were carried out to answer 
multiple aspects of this question. They are grouped into five parts: general patterns 
(Chapters 2 and 3), arrival dates (Chapter 4 and 5), breeding, moult and departure 
(Chapters 6 and 7), juvenile life stages (Chapter 8) and methodological challenges (Box 
1, Chapters 9 and 10).
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